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© Navigation device and vehicle comprising the device. 



© A navigation device which is operative to navi - 
gate a user along a predetermined route, utilising 
displays of relevant map sections Wa a display unit, 
under the control ot a control unit which comprises 
picture processing means which reproduce the pre - 
determined route within the map section in a distinct 
manner, the segment travelled and the segment yet 
to be travelled being reproduced in a distinct man - 
ner. resulting in a display which can be very quickly 
interpreted. 
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The invention relates to a navigation device, 
comprising a memory for the storage of car- 
tograpmc data, a position sensing unit, a control 
unit, an input unit, a picture memory and a display 
unit, the control unit being adapted to navigate a 6 
user alnnQ a predetermined route on the boais of 
data from the position sensing unit and the car- 
tographic data, the control unit also being adapted 
to store in the picture memory cartographic data, 
selected in dependence on a current position de - w 
termined by the position sensing unit, for display of 
a relevant map section via the display unit. 

The invention also rolalca to n vehicle com- 
prising such a navigation device. 

A navigation device of the kind set forth is is 
known from European Patent Application 0 306 088 
At, The device described therein is capable of 
displaying a relevant map section, via a display 
screen, with a name relating to the current route 
segment, the link between the name displayed and ?o 
the relevant route segment being emphasized by 
displaying both items in the same colour. The route 
itself, determined by entering a starting point and a 
destination point via the input unit, is not dis- 
played. S5 

German Offenlegungsschrift DE 39 05 493 A1 
describes a naviysiliuti device where a map section 
around the current position of the user ts displayed. 
The current position is indicated by a dashed circle 
with an arrow (see Ficj. 3). The route, determined 30 
by entering all constituent junctions, is displayed as 
a heavy line (Fig. 3) or a dashed line (Fig. 2). The 
clarity of such display is far from ideal. 

Euiopean Patent Application 1) 355 232 A2 
describes a navigation device in which a map 35 
section around the currant position of the user is 
displayed. The predetermined mute is displayed as 
a heavy line (see Fig. 4 or Rg. 16). The current 
position is displayed as a triangle (Fig. 1 or Fig. 
16). The clarity of display is again far from ideal. ao 

For the use of navigation devices in vehicles 
participating in traffic, it is of essential importance 
that information presented to the user by the navi - 
gation device does not distract (h© user too long. 
When information displayed requires an excessive 45 
interpretation time, the navigation device will be 
useless from a point of view ot traffic safety. 

it is inter alia an object of the invention to 
provide a navigation device which is capable of 
displaying a relevant map section in such a manner 50 
that the situation can be very quickly interpreted by 
the user. To achieve this, a navigation device in 
accordance with the invention is characterized in 
that the control unit comprises picture processing 
means lur displaying, via itie display unit, the is 
predetermined route in a distinct manner within the 
map section, the picture processing means repre- 
senting the route segment traveiled to reach said 



current position and the route segment to be trav - 
elled beyond said current position in 'a different 
manner. The user can thus see at a glance where 
he or she is situated on the route, where he or she 
is coming from and where he or she is destined. 
Because of the different representation of the route 
segment already travelled and the route segment 
stil! to be travelled, il has been found that the time 
required for interpretation of the display is shorter 
than in known navigation devices, A safe navigation 
device is thus obtained. 

It is advantageous to display the current posi - 
Hon in a flashing manner: the clarity is thus en- 
hanced. 

The use of two different colours for the repre - 
sentation of rh« two route segments aleo bonofito 
clarity. In this respect, colours are to be understood 
to include also black, white or a shade of grey (for 
example, when use is made of a display unit in the 
form ot a monochromatic LCD screen). 

A further embodiment of a navigation device in 
accordance with 1he invention is characterised in 
that rhq picture processing meanc roprcrrcnt the 
direction to be followed in conformity with the 
predetermined route as an arrow which is directed 
substantially parallel to or coincident with the route. 
This offers more clarity, notably in the event of a 
change of direction. 

A further embodiment of a navigation device in 
accordance with the invention ici characterized in 
that the picture processing means represent the 
route as a double line which is filled up by a first 
distinct colour for the route segment preceding the 
current position and by a second distinct colour for 
the route segment beyond the current position. It 
has been found that this display, resembling a 

conventional thermometer, is very user -friendly. 
Moreover, less severe requirements need then be 
imposed as regards the distinctiveness of the two 
distinct colours. 

When the double line is represented in the first 
or in the second distinct colour, there is the ad - 
vantage that no additional colour is required for the 
double line. 

A further embodiment of a navigation device in 
accordance with the invention is characteri2ed in 
that the picture processing means are adapted to 
represent the current position when it is not situ- 
ated on the predetermined route, the picture pro - 
cessing means representing the segment travelled 
and tho sogmcnt ol the predetermined route which 
has not yet been travelled in 3 distinct manner. 
Thus, when a user has left the predetermined 
route, he can see immediately where he has left 
the predetermined route, where he is now situated, 
and how the predetermined route continues. 

The invention will be described in detail 
hereinafter with reference to the accompanying 
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drawings; therein 

Fig. l shows a navigation device in accordance 
with trie inveiUluti, unci 

Fig. 2A, Fig. 2B and Fig. 3 show examples ol 
displays generated by means of the picture 
processing means in accordance with the in- 
vention. 

Fig. 1 shows a navigation device in accordance 
with the invention. The device comprises a mem - 
ory M for the storage of uai logrophic doto. Thio 
data is to be understood to include: road maps with 
data relating to the category of roads and inter- 
sections, applicable right-of-way rules, speed 
limits and other traffic rules and prohibitions, street 
names, traffic signs, road signs, pedestrian cross- 
ings, in other words "road furniture", and gas sta- 
tions, hotels, restaurants and Hie like ("facilities"), 
and landmarks, The memory can be fed, for ex- 
ample vis roadside beacons, via a radio link, or 
with data on a Compact disc which is capable of 
storing as much as 4800 Mbits of digitai data. The 
navigation device furthermore comprises a position 
sensing unit L which continuously determines the 
position ol a user ol the aevlce in relation to the 
road map stored in the memory M. Such a position 
sensing unit L can be fed with signals from sat- 
ellites far rifitarmininn the current position, but may 
also operate completely autonomously, for example 
on the basis of measurement values from wheel 
sensors and a magnetic sensor. Position sensing 
can also be realised by means ol infrared roadside 
beacons or vis a radio communication network. 
The navigation device furthermore comprises an 
input unit I for entering an origin and a final des- 
tination by the user of the device. The device 
furthermore comprises a control unit C which is 
operative to navigate the user along a predeter- 
mined route on the basis ot data from the position 
sensing unit L and the cartographic data stored in 
the memory M. If desired, the control unit C itself 
can also determine this route nn the basis of the 
origin and final destination entered by the user. 
Navigating the user implies that the user receives 
timely instructions as regards changes of direction 
necessary to follow the predetermined route. 
Moreover, unclear traffic situations can also be 
elucidated. This is preferably realised by means of 
audio instructions (which, therefore, do not visually 
distract the user), assisted by visual displays such 
as relevant map sections. This is to be understood 
to mean a zoomed -in section of the road map 
stored in the memory M and situated around the 
current position of the user and his vehicle as 
determined by the position sensing unit L 
(redundant information may have been removed 
from this zoomed -in section}, but the relevant 
map section may also be a stylized representation 
of the next intersection to be expected. To this 



end, the control unit C is also operative to store, in 
a picture memory P, cartographic data selected in 
dependence nn thR current position as determined 
by the position sensing unit L. This selected car- 

5 lographic data from the memory M represents the 
surroundings of the current position of the user. 
These surroundings are maintained lixed per map 
section or traffic situation to be displayed, and at 
such a scale that the screen of a customary display 

to unit is suitably filled. The mntrnl unit C comprises 
picture processing means B which, possibly after 
the generation of a stylized display on the basis of 
the selected cartographic data or after the removal 
of redundant information from the selected data, 

15 reproduce the predetermined route in a distinct 
manner in the map section. The content of the 
pisturo memory P ie displayed via a display unit D 
For the display unit use can be made of, for 
example an LCD screen or a picture tube, the data 

jo from the picture memory P then being displayed 
via a colour look-up table and a digital-to- 
analog converter. The picture processing means B 
then reproduce the route segment travelled so as 
to reach the current petition and tho route segment 
to be travelled beyond the current position in a 
different way. The current position in the constant 
environment is thus dynamically reproduced per 
map section or traffic situation. For a next map 
section or traffic situation to be displayed, further 

30 cartographic data is selected from the memory M 
so as to display a new environment of tho new 
current position. The new current position is then 
preferably displayed substantially in the centre of 
the display, after which the new environment dis- 
ss played is kept constant again, the changing current 
position being dynamically displayed within this 
environment until the environment is no longer 
relevant to the situation uf lite user. Subsequently, 
further cartographic information is selected from 

10 the memory M again, etc. 

The foregoing is illustrated in the Figs. 2 and 3. 
Because these Figures are printed in black and 
white, some aspects of the invention relating to 
colours have to be separately elucidated. The cur- 

45 rent position Of the user can be reproduced in a 
flashing manner for those who consider this to be 
clearer, tor example as a yellow, orange or red dot, 
possibly with a dark edge. The route segment 
already travelled and the route segment yet to be 

so travelled can be represented by means of a distinct 
first colour and a distinct second colour, respec- 
tively. The choice or the colours used Is codeter- 
mined by the colours already used In the remain - 
der of the relevant map section reproduced. It is to 

bb be noted that colours are also to be understood lo 
include black, white or a shade of gtey. In the 
Figures the route segment already travelled is re- 
produced in black and the route segment yet to be 
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(ravelled in while. Evidently, other combinations are 
also feasible. In Fig. 2A the route in a zoomed -in 
map aeuiun is represented by a double line which 
is filled up in black for the segment already trav- 
ailed and in white lor the segment yet to be trav - 5 
elled. This method of reproduction (the remainder 
of the image possibly being coloured) has been 
found lo be very readily interpretabie and hence 
very safe and user - friendly. Adjacent the route to 
ue followed in Fig. an the direction is indicated by 10 
means of an arrow which extends parallel to the 
route si the area of the current position of the user. 
Fig. 3 is a styli2nd representation of a roundabout 
where an arrow coincident with the route yet to be 
travailed points out the way to the user. The route 75 
segment already travelled is represented by black 
rectangles and the route segment yet to be trav - 
elled is reproduced in white, the route indication 
being continuously adapted as the user progresses 
arnsmrl tha roundabout <tho port with black , -acton - au 
gies increases and the white part decreases), in 
conformity with the current position of the user. At 
any instant, the user can thus see at a gfance 
where he is situated, where he is coming from and 
where he is headed. It is to be noted that, generally 25 
speaking, clarity benefits when the road segment 
just travelled or boing travelled by the use! Is 
reproduced at the bottom of and vertically in the 
display, in conformity with international conventions 
regarding traffic signs. The choice of She colours 30 
black and white in the Figures, evidently, is not an 
essential aspect of the invention: any pair of dis- 
tinct colours is feasible, the use of the double line 
offers tho advantage that less severe requirements 
need be imposed as regards the distinctiveness of 35 
the two distinct colours (because the double line 
isolates the colours used from the remainder of the 
display). When one of the distinct colours is also 
used as the colour for the double line, no additional 
colour will be required to reproduce the double 4o 

When a user in his vehicle deviates from the 
predetermined route for whatever reason, his cur- 
rent position is reproduced in the display hy the 
picture processing means, for example as a distinct 45 
point (flashing or not). The predetermined route will 
also be reproduced, the segment already travelled 
and the segment nut yet travelled oemg repro- 
duced in a distinct manner. The user can thus 
readily see where he is situated, where he has left 50 
the route, and how the route continues. He can 
then decide to go back to the predetermined route, 
after which the picture processing means, as from 
the instant that the user follows the route again, 
reproduce tire route and the posilian ayum as If the 55 
route had been followed. If desired, the picture 
processing means reproduce in a distinct manner, 
the route segment followed which deviates from the 



predetermined route, for example by means of a 
further distinct colour. 

Moreover, like in, tor example the vehicle 
navigation system CARIN, a new route can be 
determined immediately upon departure from the 
predwiw mined route, which new route will act as 
the predetermined route as from that instant. In that 
case the route actually travelled is reproduced as 
the route segment travelled find the (new) furthor 
predetermined route as the route segment yet to 
be travelled, reproduced in a distinct manner in 
accordance with the invention. The term 
"rjiudetormlned route', therefore, should be dy- 
namically interpreted: the predetermined route can 
be modified during a trip, both by the navigation 
device (which is rapahlp of calculating a now opti 
mum route for the user to the destination in the 
case of a deviation from the previously planned 
route) as well as by the user himself (who enters 
another destination or another preferred route via 
the input unit) When a new route has been deter- 
mined, of course, the control unit and the picture 
processing means adapt the display thereto. If no 
new route has been determined, the display is as 
before: a separate indication of the current position 
outside the route. 

Claims 

1, A navigation devico, comprioing a memory for 
the storage of cartographic data, a position 
sensing unit, a control unit, an input unit, a 
picture memory and a display unit, the control 
unit being adapted to navigate a user along a 
predetermined route on the basis of data from 
the position sensing unit and the cartographic 
data, the control unit also being adapted to 
Store repeatedly in the picture memory car- 
tographic data, selected in dependence on a 
current position determined by the position 
sensing unit, for display of a relevant map 
section via the display unit, characterized in 
that the control unit comprises picture pro- 
cessing mcon3 for displaying, via the display 
unit, the predetermined route in a distinct 
manner within the map section, the picture 
processing means representing the route 
segment travelled to reach said current posi - 
tion and the route segment to be travelled 
beyond said current position in a different 
manner. 

2. A navigation device as claimed in Claim f. 
characterized in that the picture processing 
means represent said current position in a 
flashing manner. 
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3. A navigation device as claimed in Claim 1 or 2, 
characterized in that the picture processing 

means present the route in a first di3tinct 
colour for the route segment travelled to reach 
the current position and in a second distinct 
colour for the route segment to be travelled 
beyond the current position. 

4. A navigation device as claimed in any one of 
Hits Claims 1,2 ui 3, characterised in that the 
picture processing means represent the di - 
rection to be followed in conformity with the 
predetermined route as an arrow which ex- 
tends substantiafiy parallel to or is coincident 
with the route. 

5. A navigation device as Uaiinud in any one ot 
the Claims 1, 2, 3 or 4, characterized in that 
the picture processing means" represent (he 
route as a double line wherebetween a first 
distinct colour is displayed for the route seg - 
ment travelled preceding the current position 
and a second distinct colour for the route 
segment to De travelled ueyunU the cuirent 
position. 

6. A navioation device as claimed in Claim 5. 
characterized in that the picture processing 
means represent the double line in the first or 
in the second distinct colour. 

7. A navigation device as claimed in any one of 
the Claims 1, 2, 3, 4, 5 or 6, characterized in 
that the picture processing means are adapted 
to represent the current position when the lat - 
ter is not situated along the predetermined 
route, the picture processing means then re- 
presenting the segment travelled and the 
segment not travelled of the predetermined 
route in a different manner. 

8. A vehicle comprising a navigation device as 
claimed in Claim 1, 2, 3, 4, 5, 6 or 7. 
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